Mallory body (cytokeratin aggresomes) formation is prevented in vitro by p38 inhibitor.
Microarray analysis of livers from mice fed diethyl-1,4-dihydro-2,4,6-trimethyl-3,5-pyridinedicarboxylate (DDC) to induce Mallory body (MB) cytokeratin aggresome formation showed that gene expression for cellular adhesion molecules, cytokeratins, kinases and aggresome forming proteins were upregulated, when MBs were formed in vivo. This response was enhanced when the DDC was refed (mice fed DDC for 10 weeks followed by DDC withdrawal for 1 month, then refed DDC for 7 days). Immunofluorescent antibody staining of the MBs that formed showed that MAPK p38 was colocalized with ubiquitin and p62 in the MBs. To investigate further the mechanisms of MB formation, primary cultures derived from DDC primed mice and their controls were incubated for 6 days. Liver cells cultured for 3 h and 6 days were used for microarray analysis. At 3 h, there were no MBs formed, but MBs were numerous after 6 days of culture. At 3 h, the expression of a large number of genes was different when the control, and the DDC primed hepatocytes were compared, which indicates that the primed hepatocytes were phenotypically changed. The gene expression of many kinases including p38 was upregulated after 6 days where the gene expression of cytokeratins, adhesion molecules and aggresome forming proteins were upregulated when MBs formed. An inhibitor of p38 phosphorylation (SB202190) completely prevented MB formation. Western blot showed that phosphorylated p38 MAPK and total p38 were absent in vitro after the p38 inhibitor treatment. Immunostaining of 6-day DDC-primed hepatocyte cultures stained with antibodies to p62 and phospho-p38 MAPK showed that phosphorylated p38 MAPK was concentrated within the MBs. Antibodies to specific serine phosphorylated sites 73 and 431, located in cytokeratin 8, localized to Mallory bodies in vivo, indicating that cytokeratin 8 was hyperphosphorylated. The data supported the concept that MBs form as the result of hyperphosphorylation of cytokeratin 8 by p38.